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(57) Abstract: 

FIELD: expanding shaped tubes devices such as shut-off gates, stem suspension devices, filters 
mounted in well. SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 in its 
lower portion. Three rolling members are mounted with supporting units 8. 9 in recesses 6. 7 of 
body wall 1. Supporting units 8 of two rolling members are mounted in the above mentioned recesses 
stationary; supporting unit 9 of rolling member 12 Is mounted with possibility of radial extension 
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cylinders 13, 14. Cylinder 13 with larger diameter is sealed relative to body wall, while cylinder 
14 with less diameter protrudes to central duct 4 of body 1 and has passages connecting central 
duct 4 with hydraulic chamber 18, defined by walls of recess 7 and end surfaces of cylinders 13, 14 
of movable supporting unit 9. EFFECT: enhanced quality and reliability of mounting shaped-tube 
devices, enhanced serviceability of expander, broadened range of working diameter. 2 cl. 4 dwg 
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(54) BAJlbUOBKA J\J\H PA3BAJ1 bLJOBMBAHMfl YCTPOMCTB M3 nPOOMJlbHMX TPVB 
(57) Abstract: 

McnojiB30BaHne: p/ia pa3najibi;oBbiBaHun ycrpowcTB H3 npo<J>wjibimrx Tpy6 (nepeKpbiBaTenew. noABecoK 

XBOCTOBHKOB, <J>UJlbTpOB M T-A-). YCTaHaBJIMBaeMbLX B CKBaJKMHC CymHOCTb MOo6peT€IOl5T. BaJIbUpBKa 

coAepJKHT Kopnyc (K) 1 c ueHTpanbHbiM KaHanoM 4, b raraHew uacTw kotodopo ycraHOBJieH cxryuep 5. B 
creriKe K BwnojmcHbi yrnyGncmvt 6h7,b Koropbix c noMombio onop 8 n 9 ycTanoBneiibi Tpw Banbiryroirptx 
aneMeirra (B3). ripw^ew onopbi 8 fleyx B3 ycTaHoaneHbi B yrjry6jieHM«x 6 K nenoAHM^KHo, a onopa 9 B3 12 - c 
B03M0*LH0CTbio paAwajibHorx) BbiAOMiKcmiH M3 yrjry6neHMH 7. noABWKHaH onopa DL,mojniena d BMAe nuyx 
OKCsxetrrpmuibLK oTHoewTenbHO ppyr ppyra. uhjihhapob {U) 13 m 14. nprneM U 13 c 6ojibtnwM A MaMeT P° M 
ynrioTHGH oTHOCMTe/ibHo creiDOi Kopnyca 1, a 1114 c wcirbuiuM AnaMCTpoM Bbicrynaex b ^eirrpajibiibiii 
Kaiiaji 4 K m KMeeT KaHaribi, coo6n;aion^ie i;eirrpanbiibiH Kana/i 4 c mApaaniraecKOM KaMepou 18. 
o6pa30BaHHOft creHxaMM yr/iyG;iemiw 7 w TopucBbOvtw noBepxHocTHMM U 13 m 14 noABruKHoft onopbi 9. TaKoe 
KOHCTpyKTHBnoe Bbmonnenne BajibHOBKH o6ecne^HBaeT Aejib - noBbnneroie KauecTBa w naj\c7Knocrrvi 
ycraHOBKM ycrpoficTB M3 npo4>nn bHbix Tpy6, a TaxTKC noBbirneHne pa6oTocnoco6HocTH cawoft BajibnoHKM h 
BO3M0JCHOCTb pacmwperotn Anana3ona pa6ouero AwaweTpa. 1 3. n. fjiw. 4 ran. 



-9- 



Description lOnncanHc H3o6pcxcnstH]: 



H3o6pcrcKHc othochtch k oojiacTM 6ypennH h KanHxanbHoro peuoirra He$T*mbix w ra30Bt>ix cxBajKMii m 
npeAHa3HaMeH0, a nacTHotTn, jyiH pa3BanbUOBbiBaHHH ycTpotfcTB M3 npo<J>M/ibHbix Tpy<5, ycraHaanHBaeMbix 
d cKBaxwuc npn M30JIHH3HM 30H ocjiotkhchmm. B03HHKaioinKX b npoi;ecce 6ypeHMH cKBaLHum m npn 
BoccTaHoaneHMH repMenwHOCTH o6ca;nLbix ko/ioidj. 

H3Bccrua BajibuoBKa jyin pa3Bajiu^0BbiBauiiH ycTpowcTB H3 npo^nntHbix Tpy6. co^epjKan;aH Kopnyc. 
npucnocoDJieHHbiJt A/l* cocAwnaiMH c kojiohhow 6ypnnbHbix Tpy6, c i^eHxpanbHbiM KananoM h 
yrjiy6neHHHMK o creirKe, b KOTopbix ycTaHOBJieHbi c noMonjbJO onop rpw BanbqyiOTHMX anewenTa. 

He^ocTaTKOM rroro ycTpowcTBa hbjlhctch to. mo Banbuyionnie aneMenTbi npu pa3BajibH^0BbiBauMM rpy6bi 
noA jifiAcTimeM ynpyroro aneMCHTa nocroHHHo HaxoA«TCH b oahom nanomemra. nosTOMy npw 
Heodxon^fMOCTM cHM3MTb pa^wajibHbic Harpy3KH na npo^rcribHbrft nepeKpbroaTenb npw ero ycranoBKe b 
cRbajRHne, iianpuwep, npn peMOH-re noBpexAeHHM o6ca«noii KonoHHbi b BMAe menenoH nqxjwpan^w, /jaHHan 
BajibupBKa HcnpuMeHMMa. nocKOJibxy H3-3a hcbo3MOJxhocth chil>kckh^ paAwanbHOW narpy3Kii Ha ooca^Hyio 
Konoiniy rrpoMcxo;;vir ee AajibHewmee paapymeime. 

3a^awew M3o6peTenKn HBrweTCfl noBbruicHMe Kawccroa w na^emiiocTM ycraiioBKM ycrpoHCTBa W3 
npo<t>wibHbix Tpy6, ycraH aBJinBaeMbuc b CKBamwHe npw H30j\miytn 3oh ooio>tLHeHHiu B03HMKajomwx b 
npoueoce 6yperoiH ckb20khh, h npw BoocTaHOBneHHH repMeTMWHocTH oocaAHbix kojiohh, a TaKxe noBbnueHwe 
Ha^ejRHOCTM m pa6oTx>cnoco6HocTM Banbi^oBKM m o6ecneMenne bo3 mo jkhocth pacompeHMH flHana3ona 
pa6oMero ;;naMCTpa 6c3 iomchchmh AwaMeTpa Kopnyca Aainioro nmopa3Mepa caMofi Barrbnp bkw . 

TexHM^iecKim pe3yjibTar AocrMraeTCH tcm, mto b BanbiioBKe prm pasBanbHOBbiBaHMH ycrpowcTB ro 
npo^wjibiibtx Tpy6. coAepJKarnen Kopnyc. npKcnoco6neinrbrii coejsxneuwn c kojiohhoh 6ypHJibm>ix xpy6. c 
ueiiTpajibHbiw KananoM m yrjTy6neHiiHMM b cTenKe, b KoropbLX ycraHoajienbi c noMonibJO onop xpw 
BanbuyioiiDix o/ieMCHTa, onopa o^hopo Ba/ibi^roinero aneMeirra ycxaHOBJieHa b yrnyojieHMM Kopnyca c 
B03M0>tHOCTbio paAHanbuoro BbmBMmeimH M3 Hero. P^nanbHO non;BJUKHaH onopa BbmsruKHoro 
BanbnyiOTnero 3JieMeHTa mojkct 6btTb Bbinojmeiia b nn^e Anyx AnaMeTpanbHO pa3H0BenHKKX u^tmo^pon, 
9KCneHTpHMHbix oTHocwxcTibH o npyp npyra t npwMCM mmmmp onopbi c 6ojibmiiM flMaMeTpow ynnoxnen 
OTHOCMTCJibHO Kopnyca m o6pa3ycT co cTCHKaMM yrny6jieHHH rHApasjiwuecKyK) KaMepy, coo6n;eHHyx) c ero 
UeHTpanbHbOvi KanajioM. 

Ha <J>wr. 1 npeAcxaaneH o6ob«i bma BaribnpnKH; na 4>wr. 2 pa3pe3 A-A iia $ur. 1; Ha <J>nnr\ 3 pa3pe3 B-B Ha 
4>nr. I; Ha (J>vtr. 4 oocannan KonoHHa c ycxaHOBJieHHbiM rrpo<J>MJTbHbiM nepeKpbiBaTcneM c noMoun^o 
onucbiBaeMOM BajibuoBKii. 

BanMXOBKa a™ pa3BajibuoBbiBaHMH ycxpoMCTB H3 npo^HJibHbix xpy6 coAep?Kirr Kopnyc ] c pe3b6ou 2 pjix 
npMcoeAHHeroOT ee k Koiioinie 6ypnribin>Lx -rpy6 3 w uenTpajibiibiM KanajioM 4, b Hvimnen uacxw Koxopoixj 
ycTaHOBneH mTyuep 5. B CT^eiixe Kopnyca 1 Bbmo/meHbi yrjiy6jieHWH 6m7,q Koropbix c noMon^bio onop 8 m 9 
ycraHOBJicHbi Bantuyiomiie 3/ieMeurw 10, U, 12. llpmexi onopw 8 jxeyx Bajp^uyiorincf sJieMeHTOB 10 n 11 
ycTaHoaneHbi b yr/iyOjieHMHX 6 HenoAHHJRHo, a onopa 9 Bajibuyion^ero 3JieMeiiTa 12 c bo3mo TKnocrbio 
paAHanbHoro BbiABumeHitH H3 yrjry6neirn^ 7. FIoABiuKHaH onopa 9 BajibuyioiAero aneweirra 12 BbmonneHa b 
B«Ae A^yx 3 KcueH TpiiMHbi x OTHOCMTe/ibHoi^o APY r Jipyr* u>tn*iHApoB 13 m 14, MMcioirgwx paaHbic nriaivieTpbi. 
UpmtM inutHHAP 13 c 6ojibniiiM a^^^P 0 *^ ynJiOTHen oniocMTenbHo ctchkm Kopnyca 1 c noMombJo 
yruioTHenM5i 15, a h?uimiiap 14 c MCHbouiM flwaMerpoM Bbicrynaer b neHTp an bHbiii Kan an 4 Kopnyca 1 vcpco 
oTBepcTHC 16, BbmojTHeHHoe b creince, m WMeer KaHanw 17, coo6n;ajomwe nenTpanbUbrw RflHaji 4 Kopnyca 1 c 
ruApaiirinwccKow Kawepow 18, o6pa3OBaHH0M ci^iiKaMM oTBepcrMH 16. yrjiyojieraiH 7 b Kopnyce 1 m 

TOpUCBblMM nODCpXHOCTHMH UHJIHHAPOB 13 H 14 nOABH>KH0H Onopbi 9. 

Paoora Ba/i huo bk m iiohchhctch iia npuMepc BOOCTaHORneiow rcpM ctwmhoctm oocaAHoft Konoinibi npn 
o6pa30BaHMH b new Tpeuxya ibi . 

B 3one 19 napymeroiH repMeritMnocTO o6caAHOM Kanomnj 20 npenoapirrenKHo y<rranaBjmBaioT 
nepeKpbtBaTenb 21 W3 npcx^MJibUbix Tpy6. ny reM pacnutpeimn ei^o ^awicimcM «lmakoctm. 3axeM ua Konomie 
6ypnribiibix Tpy6 3 BHyTpb nepcKpbisaTcnn onycKaioT Ba/ibnoBKy m Bpan;e«MeM, c noAauew bhm3 KOJioHHbi 
6ypw/ibHbix -rpy6 3. uaiiMHajoT pa3BanbnoBbiBaTb upo^Mjiuibie Tpy6bi nepeKpbiBai>en« 21 c OAHOBpeMeimow 
npoMbiBKO^ miViKOCTbK). 3aKa t oiBacMOM b Tpy6bi noA AanncuMCM. Ilpn 3tom, b u^eHTpanbHOM Kanane 4 
Kopnyca 1. 6nai>0AapH nanw^Mio urryi;epa 5, f\aB)iGiaiei »ua)\koc.tv\ TO3pacTaeT m. uu3MewcTByn Mepe3 
oTrieperwe 16 b ereuxe Kopnyca 1 m Kanajibi 17 b uhhmhapc 14 iioabh>kiiom onopbi 9 iia ropueBbie noBcpxiiocTW 
Tj^urninipon 13 m 14, DbiAQMraer nan bnyiorqHM ^eweiiT 12 H3 yrnyftneimn 7 Kopnyca j\° ynopa b cTeimy 
nepeKpbiBaTCJBL 21. OAHoupcMeinio iieBbiAQw^iiwc Banbnywu^ic 3ncM€HTbi 10 w 11 Taxme ynnpaioToi b 
cnrcHKy nepeKpwBaTCJin. Aanee, BajibuywiuHe aneMeHTbi boa acmctbm cw co3AaHHoii paAwanhHofi Hai-py3KM. 
npoKaTMB'^cb no Bnyxpeinieii nooepxiiocrrM i^o<{>MJibJu>ix xpy6, pa3Banw^onbiDaiox hx h ruiOTno 
npiiKaTbinaioT k irrciiKC ofx:aAnoH KO/iomibi 20. Upw noAxoAe R 30ne 19 Hapynicimn repMexwMHocTH o0caA««OM 
Kojiomibi 20 AanriCHMC npoMbinoMHoii m^K(K:Tw cnw^ajoT a° MWUHMaiiuioro, npw kotodom lie npowcxoAMT 



BbfAHHXtemffl paj^amJio-no^HMTOToro Bajibnyromero aneMenra 12 ra Kopnyca 1. m pa3BanbuoBbiBaime 
npo4>nnt4tbLX Tpy6 oe/jyr o6pa30Baiui>i mic qim oji l>ho ro ^waMCTpa ^eyM5i cMeaiibiMii iieBL,mBHJKitbiMii 
BanbuywmpMM anewenraMM 10 m 11 m Bbi^BwraiomwMCH ^jicmchtom 12, Eorjja on Haxo/jHTCH b hcxoamom, lie 
BbiflBMHyTOM nojiOKCHMit. II pn otom pe3b6oBwe coejjyaitimn npo<|>iinbizbtx xpy6 nepcKpbiBaTen* 21 Tax me 
pacumpfnoTCH BHyTpeHHejx) ;;viaMexpa iTpo^wjitxHbix rpy6, o6pa3yevioro npM mx pa3BanbUpBbiBaHMw » 
30iic napytueioin, mto ciouKaer jjo KocHHMajibHOu Benwuwicbi ^aaneuMe Ha creiiKy o6ca#Hoit kojiojihw 20 b 
30He 19 HapytaeHMP ee repMCTWHHOcrw. 

JlocJie npoxora^eiain 3oubi 19 iiapyineHun repMeraMHOcru , r^e onaciiocrb paapymeHMH o6caflH0M kojiohhbi 
OTcyrcTByeT, bhobb riojjHMMaioT RaBJi&me npoMbiBO^Hoft >kmakocth m paoBajibijoBbi sarnie nepcKpbiBaTCJiH 
Btfiyr no rexHOJiorKM, ormcaHHOM Bbraie. 

no OKOHMaHMM pa3 Ba/I bUODbl BaHMH KOJIOHHy 6ypJUIbHblX Tpy6 3 C BaJIbHOBKOM nOAHHMaiOT M3 CKDamHHbl. 



Claims l<t>op:Myna H3o6pereni*H|: 



1. BaabuoBKa pjui pa3BajibupBbinaHM* ycTpowcru M3 npo<J)HJibUL*x xpy6. conep2Kama>i Kopuyc. 
rrpMCiiocofknennbift p/m coeflMHe™* c KanoHHoft 6ypiuibHbix Tpy6, c ueHTpanbbHbiM RaHanoM m 
yrn y6n eHHHMM d creHKe, b Koropbtx ycxanoBneinj c noMornbio onop TpH Darib^yiomKX 3neMenra. 
oT/iMMauoinafiCH tcm, mto onopa onHoro Banbixyiomcro 3/icMeirra ycraiioaneHa b yrviy6jieHMM KOpriyca c 
0O3MOJRHocTbio paflHanbHoro bwabpdkchmh m Hero. 

2. BajibupHKa no n. 1, oTjiHMaiomancH T€M, mto panManbHo no^BMJKHaw onopa Bbu^Bn%Horo Bajibuyioiaero 
xaeMeirra BbtnojiHena b bhjjc A^yx jniaMeTpanbHo pa3H0B€JiKKHX nnnMHjnp° B » sKCijeHTpiniHbDc oTHocirrcnbHo 
ppyr npyra, npiraeM q wrnn^p onopbi c 6ojibtmiM nwaMCTpoM yimoTHeH ornocHTejibHO KOpnyca u o6pa3yeT co 
creHRaMM yrnyojieHWH b Kopnycc rwApaarLmiecKyio KaMepy, coo6rneiniyK> c ero neiirpanbHbnwi KaHanoM. 



Drawing(s) IMcp-rcacMl: 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl., 4 dwgs 



Description: 



The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall o f the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1. An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1 , wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 



Drawings: 



Fig. I 



Fig. 2 



Fig. 3 



Fig. 4 
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